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G|qdplfdo Htxloleulxp ri Lqwhudfwlqj Dqw Vrflhwlhv
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Devwudfw
Wkh vxvwdlqdeoh elrglyhuvlw| dvvrfldwhg zlwk d vshflf hfrorjlfdo
qlfkh dv d ixqfwlrq ri odqg duhd lv dqdo|vhg frpsxwdwlrqdoo| e|
frqvlghulqj wkh lqwhudfwlrq ri dqw vrflhwlhv ryhu d froohfwlrq ri
lvodqgv1 D srzhu odz uhodwlrqvkls ehwzhhq vxvwdlqdeoh vshflhv
dqg odqg duhd lv revhuyhg1 Zh zloo ixuwkhu frqvlghu wkh hhfw
d shuwxuedwlyh lq rz ri dqwv kdv xsrq wkh prgho1
4 Lqwurgxfwlrq
Lw kdv ehhq revhuyhg txdolwdwlyho| wkdw wkh elrglyhuvlw| ri d
odqgpdvv ydulhv dv d ixqfwlrq ri wkh duhd udlvhg wr d srzhu ohvv
wkdq xqlw|1 Zh zloo dwwhpsw wr ghyhors d qxphulfdo prgho ri
wkh lqwhudfwlrq ri dqw vrflhwlhv zklfk duh frqvwdqwo| shuwxuehg
e| wkh h{whuqdo lq rz ri qhz dqwv/ dqg ghwhuplqh wkh vxvwdlq0
deoh qxpehu ri vshflhv dv d ixqfwlrq ri duhd lq wkh g|qdplfdoo|
vwdeoh htxloleulxp frqglwlrq1
5 Prgho Uhsuhvhqwdwlrq
Wkh frqyhqwlrqv zklfk zloo eh xwlol}hg lq wkh ghyhorsphqw ri
wkh qxphulfdo prgho ri dqw vrflhw| lqwhudfwlrq duh ghvfulehg
khuhlq1 Wkh| jhqhudoo| vhuyh wr frqvwudlq wkh vfrsh dqg frp0
soh{lw| ri wkh prgho1
514 Skdvh dqg Vwdwh Yduldeohv
Wkh prgho zloo xwlol}h skdvh yduldeohv wr uhsuhvhqw wkh lqgh0
shqghqw sdudphwhuv vxfk dv odqg duhd/ dqg udwh ri lq rz ri
qhz dqwv1 Vwdwh yduldeohv zloo uhsuhvhqw wkh g|qdplf vwdwh ri
wkh vlpxodwlrq dw d jlyhq wlph1 Wkhvh yduldeohv duh ghvfulehg
lq wkh iroorzlqj vhfwlrq1
51414 Glvfuhwl}dwlrq ri wlph
Wklv prgho zloo uhsuhvhqw wkh g|qdplf vwdwh ri dqw srsxodwlrqv
xvlqj glvfuhwh wlph/ wkxv wkh prgho zloo eh irupxodwhg lq wkh
irup ri d vhw ri frxsohg pdsslqjv1
51415 Qrupdol}dwlrq ri yduldeohv
Fhuwdlq skdvh dqg vwdwh yduldeohv/ vxfk dv wkh odqg duhd/ srs0
xodwlrq ghqvlw| zloo eh qrupdol}hg wr wkh lqwhuydo ^3> 4` 5 U dv
d phwkrg ri vlpsoli|lqj wkh dqdo|vlv ri wkh prgho1
51416 Uhsuhvhqwdwlrq ri Srsxodwlrqv
Wkh vwdwh ri wkh dqw vrflhwlhv zloo eh uhsuhvhqwhg lq pdwul{
irup/ zlwk wkh urzv fruuhvsrqglqj wr wkh glvwlqfw dqw vshflhv/
dqg wkh froxpqv fruuhvsrqglqj wr wkh lvodqg xsrq zklfk wkh|
uhvlgh1 Dv vxfk wkh srsxodwlrq vwdwh dw d jlyhq wlph fdq eh
uhsuhvhqwhg lq wkh iroorzlqj pdwul{/
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FD +4,
zkhuh slm @ srsxodwlrq ri l0wk dqw vshflhv rq wkh m0wk lvodqg/
w 5 Q1
Dvvrfldwhg zlwk wklv srsxodwlrq pdwul{/ lv wkh srsxodwlrq
ghqvlw| pdwul{/ zklfk lv/
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zkhuh sglm @ srsxodwlrq ghqvlw| ri l0wk dqw vshflhv rq wkh
m0wk lvodqg/ w 5 Q1 Wkh srsxodwlrq ghqvlw| lv uhodwhg wr wkh
srsxodwlrq e|/
sglm @ slmDuhdm +6,
zkhuh Duhdm @ pd{lpxp srsxodwlrq iru m0wk lvodqg1
515 Lqlwldo frqglwlrqv
Wkh lvodqgv duh dvvxphg wr eh lqlwldoo| xqlqkdelwhg/ zlwk wkh
dqw srsxodwlrq rq hdfk lvodqg gxh wr erwk vhoi0sursdjdwlrq
dqg wkh lq x{ ri qhz dqwv iurp wkh frqwlqhqw1 Lq dgglwlrq/
wkh iroorzlqj frqglwlrqv duh dvvxphg iru wkh dqw lq x{/ dqg
wkh vhoi0lqwhudfwlrq rq hdfk lvodqg1
51514 Glvwulexwlrq ri lq rz srsxodwlrq
Lw vkdoo eh dvvxphg wkdw wkh shuwxuedwlyh lq rz ri qhz dqwv
iurp wkh frqwlqhqw zloo eh udqgrpo| fkrvhq iurp xqlirupo|
glvwulexwhg srro ri dqw vshflhv1 Zh vkdoo ixuwkhu dvvxph wkdw
wkh qxpehu ri dqwv zklfk duh ghulyhg iurp lppljudwlrq iurp
wkh frqwlqhqw lv sursruwlrqdo wr wkh duhd ri wkh lvodqg1
Gxh wr wkh qhjoljleoh vl}h ri wkh lvodqgv frpsduhg wr wkdw ri
wkh frqwlqhqw/ wkh hhfw ri edfn rz ri dqw srsxodwlrqv wr wkh
frqwlqhqw vkdoo eh qhjohfwhg1
51515 Jhqhwlf Vwdvlv
Zh vkdoo dvvxph wkdw wkh elrglyhuvlw| lv frpsohwho| ghulyhg
iurp wkh lq rz ri d ydulhw| ri dqw vshflhv iurp wkh frqwlqhqw
dqg wkdw wkh dqw vshflhv gr qrw dgdsw dqg ghyldwh jhqhwlfdoo|
iurp vshflhv rewdlqhg iurp wkh frqwlqhqw1
516 Srsxodwlrq Lqwhudfwlrqv
Wkh sureohp fdq eh frqvlghuhg wr eh d jhqhudol}dwlrq ri wkh
lqvhfw srsxodwlrq prgho frqvlghuhg e| Pd| ^4`/ lq klv sdshu
zklfk lqwurgxfhv wkh qrwlrq ri wkh orjlvwlf pdsslqj1 Wkh or0
jlvwlf pds zdv ruljlqdoo| xvhg wr uhsuhvhqw wkh hhfw olplwhg
uhvrxufhv kdyh xsrq wkh jurzwk ri lqvhfw srsxodwlrqv1
Wkh dgglwlrq ri lqwhudfwlrq ehwzhhq frpshwlqj dqw srsx0
odwlrqv fdq eh prghoohg zlwk wkh xvh ri dq lqwhu0srsxodwlrq
dwwulwlrq idfwru/ zklfk lv ghvfulehg ixuwkhu ehorz1
51614 Lqwhu0lvodqg Lqwhudfwlrq
Wkh prgh ri lqwhu0lvodqg lqwhudfwlrq zloo eh wkdw ri wudyho ryhu
zdwhu1 Zlwkrxw orvv ri jhqhudolw|/ wkh dwwulwlrq ri dqw srsxod0
wlrqv gxh wr wudyho ryhu zdwhu fdq eh dvvxphg wr eh 83( xqlw
ohqjwk4/
s+g, @ s3+3=8,g +7,
Wklv uhodwlrqvkls zloo vhuyh wr dhfw whupv lq wkh lqwhudfwlrq
pdwul{ iru dqw srsxodwlrqv uhvlglqj rq glhuhqw lvodqgv1
Wkh lqwhu0lvodqg glvwdqfhv fdq eh uhsuhvhqwhg dv d glvwdqfh
pdwul{ dv iroorzv/
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zkhuh glm @ glvwdqfh ehwzhhq l0wk dqg m0wk lvodqg1
Iurp wkh glvwdqfh pdwul{/ zh fdq rewdlq wkh dvvrfldwhg glv0
vlsdwlrq pdwul{/ zklfk ghwhuplqhv wkh shufhqwdjh ri dqwv vxu0
ylylqj wkh wuls ehwzhhq wkh l0wk dqg m0wk lvodqg1
ilm @ s+glm,s3
@ +3=8,glm +9,
51615 Lqwhu0vshflhv Lqwhudfwlrq
Wkh dqw vrflhwlhv zloo lqwhudfw dffruglqj wr dq lqwhudfwlrq pd0
wul{1 Wkh lqwhqvlw| ri wkh dwwulwlrq zloo eh ghshqghqw xsrq
wkh srsxodwlrq ghqvlw| ri wkh lvodqg/ vxfk wkdw dq lqfuhdvh lq
wkh srsxodwlrq ghqvlw| zrxog lqfuhdvh erwk wkh srvvlelolw| ri
frqiurqwdwlrq ehwzhhq srsxodwlrqv rq wkh vdph lvodqg/ dv zhoo
dv wkh srvvlelolw| wkdw d sruwlrq ri wkh dqw srsxodwlrq yhqwxuhv
rxw lq vhdufk ri rwkhu lvodqg wr frorql}h1
Dv hdfk vshflhv srwhqwldoo| lqwhudfwv zlwk doo rwkhu dqw
frorqlhv erwk zlwklq wkh vdph lvodqg/ dqg rq glhuhqw lvodqgv/
zh fdq ghqh wkh iroorzlqj pdsslqj/
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zkhuh irm fruuhvsrqgv wr wkh glvvlsdwlrq gxh wr wudyho iurp
wkh frqwlqhqw wr wkh m0wk lvodqg1 Q
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lv d udqgrp
yduldeoh iurp d qrupdo glvwulexwlrq1 Wkh qrupdoo| glvwulexwhg
udqgrp whup fruuhvsrqgv wr wkh frqwulexwlrq ri lppljudwlrq
iurp wkh frqwlqhqw1
Iru wkh vhfrqg whup ri wkh h{suhvvlrq/ dlmno @ lqwhudfwlrq
idfwru ehwzhhq l0wk dqw vshflhv rq m0wk lvodqg/ dqg n0wk dqw
vshflhv rq o0wk lvodqg1
51616 Vwuhqjwk ri Lqwhudfwlrq
Zh zloo eh frqfhuqhg zlwk irxu srvvleoh vrxufhv ri srsxodwlrq
fkdqjh/
41 lqwhuqdo srsxodwlrq jurzwk
51 dwwulwlrq gxh wr lqwhudfwlrq zlwk rwkhu vshflhv
61 srsxodwlrq ghfuhdvh gxh wr hpljudwlrq
71 srsxodwlrq lqfuhdvh gxh wr lppljudwlrq/ erwk iurp wkh
frqwlqhqw dqg rwkhu lvodqgv
Wkh iroorzlqj ixqfwlrqv vhuyh wr uhsuhvhqw wkh lqwhqvlw| ri
srsxodwlrq lqwhudfwlrqv1 Doo ri wkhvh ixqfwlrqv zloo ghqhg
lq whupv ri wkh wrwdo srsxodwlrq ghqvlw| ri wkh lvodqg/ { @Sq
t@4 sgtm 1
Jurzwk Ixqfwlrq Wkh orjlvwlf pdsslqj frqvlghuv wkh lqwhu0
dfwlrq ri d srsxodwlrq zlwk olplwlqj hqylurqphqwdo uhvrxufhv1
Zh vkdoo wkxv edvh wkh jurzwk ixqfwlrq rq wkh vdph frqfhsw1
Zh vkdoo uhsuhvhqw wkh wrwdo srsxodwlrq ghqvlw| dw wlph w rq
wkh m0wk lvodqg dv Wm+w, @ Sqt@4 sgtm+w,/ dqg wkh qh{w lwhudwhri wkh wrwdo srsxodwlrq ghqvlw| gxh wr lqwhudfwlrq rqo| zlwk
wkh hqylurqphqw dw wlph w.4 rq wkh m0wk lvodqg dv Wm+w.4, @Sq
t@4 sgtm+w. 4,1Wkhq e| dqdorj| wr wkh orjlvwlf pdsslqj/ wkh iroorzlqj htxd0
wlrq vkrxog eh vdwlvhg/
Wm+w. 4, @   Wm+w,  ^4 Wm+w,` +;,
Zkhuh  5 ^3> 4`1
Zh zrxog olnh wkh jurzwk ixqfwlrq wr vdwlvi| wkh iroorzlqj/
slm+w. 4, @ slm+w,  Wm+w. 4,Wm+w,
@ slm+w, J+{, +<,
Iurp zklfk/ zh fdq ghulyh wkh jurzwk ixqfwlrq dv/
J+{, @ Wm+w. 4,Wm+w,
@   ^4 Wm+w,`
@   +4 {, +43,
Dwwulwlrq Ixqfwlrq D lv wkh dwwulwlrq ixqfwlrq/ ghqhg lq
wklv idvklrq/
D+{, @ n4  { +44,
Hpljudwlrq Ixqfwlrq H lv wkh hpljudwlrq ixqfwlrq/ zklfk
lv uhodwhg wr wkh dwwulwlrq ixqfwlrq +44, e|/
H+{, @  D+{, +45,
zkhuh  lv d sdudphwhu zlwklq wkh udqjh ^3> 4` 5 U1
51617 Lqwhudfwlrq Idfwruv
Wkhuh duh jhqhudoo| irxu fodvvhv ri lqwhu0srsxodwlrq lqwhudfwlrq/
41 vhoi0lqwhudfwlrq
51 lqwhudfwlrq zlwk glhuhqw vshflhv rq wkh vdph lvodqg
61 lqwhudfwlrq zlwk vdph vshflhv rq glhuhqw lvodqgv
71 lqwhudfwlrq zlwk glhuhqw vshflhv rq wkh vdph lvodqg
Wkh lqwhudfwlrq idfwru iru hdfk ri wkhvh fdvhv zloo eh frqvlg0
huhg lq wkh iroorzlqj vhfwlrq1
Vhoi0Lqwhudfwlrq Wkh lqwhudfwlrq idfwru iru vhoi0lqwhudfwlrq
fdq eh ghqhg dv wkh lqfuhdvh gxh wr lqwhudfwlrq srsxodwlrq
jurzwk/ ohvv wkh ghfuhdvh gxh wr hpljudwlrq1 Wkxv/
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Lqwhudfwlrq zlwk glhuhqw vshflhv rq wkh vdph lvodqg
Wkh hhfw lqwhudfwlrq zlwk glhuhqw vshflhv rq wkh vdph lvodqg
kdyh xsrq wkh srsxodwlrq ri d vshflhv lq txhvwlrq/ zrxog eh d
ghfuhdvh lq srsxodwlrq gxh wr dwwulwlrq1
dlmnm @ D
# q[
t@4
sgtm
$
+47,
Lqwhudfwlrq zlwk vdph vshflhv rq glhuhqw lvodqgv Wkh
lqfuhdvh gxh wr lppljudwlrq ri wkh vdph vshflhv iurp glhuhqw
lvodqgv zrxog eh wkh sruwlrq ri wkh lppljudqwv pxowlsolhg e|
wkh glvvlsdwlrq gxh wr wudyho1
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Lqwhudfwlrq zlwk glhuhqw vshflhv rq glhuhqw lvodqgv
Wkh dwwulwlrq gxh wr lqwhudfwlrq zlwk krvwloh lppljudqw vshflhv
zrxog eh wkh dwwulwlrq idfwru/ pxowlsolhg e| wkh sruwlrq ri lp0
pljudqwv/ pxowlsolhg e| wkh glvvlsdwlrq gxh wr wudyho1
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Frpsohwh Irupxodwlrq ri wkh Lqwhudfwlrq Idfwru Zh
fdq froodwh wkh lqwhudfwlrq idfwruv iru wkh lqglylgxdo fdvhv lq
wklv frpsohwh irupxodwlrq/
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Wkxv/ wkh deryh htxdwlrq/ lq frqmxqfwlrq zlwk wkh pdsslqj
+:,/ ghqhv d pdsslqj/
P = S+w,$ S+w. 4, +4;,
6 Lpsohphqwdwlrq ri wkh prgho
Wkh irupxodwlrq deryh ghvfulehv wkh pdwkhpdwlfdo iudphzrun
iru wkh prgho ri lqwhudfwlqj dqw srsxodwlrqv1 Lq rughu wr lp0
sohphqw wkh prgho/ fhuwdlq sdudphwhuv dqg lqlwldo frqglwlrqv
qhhg wr eh vshflhg1 Wkhvh duh ghvfulehg lq wkh iroorzlqj vhf0
wlrq11
614 Xvhu0ghqhg sdudphwhuv
Wkh iroorzlqj sdudphwhuv qhhg wr eh vshflhg wr xqltxho| gh0
qh wkh vlpxodwlrq1
61414 Vwdelolw| ri Srsxodwlrq Ioxfwxdwlrqv
Wkh vwdelolw| ri srsxodwlrq  xfwxdwlrqv lv lq xhqfhg e| wkh
fkrlfh ri wkh sdudphwhu 1 Uhfdoo wkdw wklv sdudphwhu lv dqdo0
rjrxv wr wkh frqwuro sdudphwhu lq wkh orjlvwlf pdsslqj1 Dv
zh*uh pruh frqfhuqhg zlwk lqwhu0vshflhv lqwhudfwlrq/ zh vkdoo
olplw  wr ydoxhv lq zklfk wkh vlqjoh srsxodwlrq fdvh uhvxowv lq
d vwdeoh srsxodwlrq/ wkxv  lv zlwklq wkh udqjh +4> 6, 5 U1 Iru
wkh sxusrvh ri wkh vlpxodwlrq/ zh vkdoo ohw  @ 51
61415 Frpshwlwlrq ehwzhhq vshflhv
Wkh frpshwlwlrq ehwzhhq vshflhv uhvxowv lq dwwulwlrq ri wkh dqw
srsxodwlrqv1 n4 fruuhvsrqgv wr wkh shufhqwdjh ri wkh srsxod0
wlrq ri wkh lvodqg orvw wr frq lfw zkhq wkh lvodqg lv oohg wr
fdsdflw|1  vshflhv wkh srzhu odz uhodwlrq zklfk wkh lqwhqvlw|
ri dwwulwlrq lqfuhdvhv dv d ixqfwlrq ri srsxodwlrq ghqvlw|1 Zh
vkdoo eh xvlqj n4 @ 3=38/  @ 5=81
61416 Hpljudwlrq
Wkh hpljudwlrq sdudphwhu  ghwhuplqhv wkh sursruwlrq ri wkh
srsxodwlrq zklfk duh gulyhq r wkh lvodqg gxh wr srsxodwlrq
suhvvxuh1 Vlqfh zh fdq dvvxph wkdw wkh srsxodwlrq rxw rz lv
uhodwlyho| lqvxevwdqwldo/ zh vkdoo wdnh  @ 3=41
615 Lqlwldo Frqglwlrqv
Lqlwldo frqglwlrqv ghwhuplqh wkh sk|vlfdo frqglwlrqv zklfk wkh
vlpxodwlrq hyroyhv xqghu1 Wkhvh lqfoxgh wkh glvwdqfh iurp wkh
frqwlqhqw/ lqwhu0lvodqg glvwdqfhv/ dqg wkh duhdv ri wkh lqglylg0
xdo lvodqgv1
61514 Glvwdqfh iurp wkh frqwlqhqw
Glvwdqfhv iurp wkh frqwlqhqw vkrxog eh vx!flhqwo| odujh wkdw
wkh lq x{ ri lppljudqw dqwv iurp wkh srsxodwlrq gr qrw ryhu0
zkhop wkh lqwhu0lvodqg g|qdplfv ri wkh v|vwhp/ zh vkdoo vhw
wkh frqwlqhqwdo glvwdqfh wr d plqlpxp ri 81
61515 Duhd ri lvodqgv
Wkh duhd ri wkh lqglylgxdo lvodqgv zloo eh udqgrpo| dvvljqhg
wr surylgh d uhsuhvhqwdwlyh vdpsoh ri wkh skdvh vsdfh ri vlp0
xodwlrqv1
61516 Lqwhu0lvodqg glvwdqfhv
Wkh lqwhu0lvodqg glvwdqfhv zloo eh nhsw frqvwdqw wr uhgxfh wkh
hhfw ri wkh sodfhphqw ri wkh udqgrpo| vl}hg lvodqgv1 Ixuwkhu0
pruh/ wr lvrodwh wkh frqwulexwlrq ri glvwdqfhv iurp wkh frqwl0
qhqw/ doo wkh lqwhu0lvodqg glvwdqfhv zloo eh vhw wr 41
7 Uhvxowv iurp wkh vlpxodwlrq
Wkh vlpxodwlrq zdv frqvwudlqhg wr q @ 43> p @ 81 Wkh uvw
433 lwhudwlrqv zhuh glvfdughg iurp wkh dqdo|vlv/ dv wkh| zhuh
dvvxphg wr h{klelw wudqvlhqw dv rssrvhg wr wkh fkdudfwhulvwlf
g|qdplfv ri wkh v|vwhp1 Wkh dyhudjh qxpehu ri vshflhv rq
hdfk lvodqg ryhu wkh qh{w 433 wxuqv zdv wdnhq dv wkh qxpehu
ri vshflhv zklfk wkh lvodqg zrxog vxssruw1 Zh wkhq w wkh gdwd
wr wkh srzhu odz uhodwlrq wr ghwhuplqh wkh vfdolqj h{srqhqw/
1
vshflhvm  Duhdm +4<,
Wkh vfdolqj h{srqhqw lv rewdlqhg dv wkh judglhqw ri d orj0orj
sorw ri vshflhvm yhuvxv duhdm 1 Wklv zdv uhshdwhg ryhu 53 lqlwldo
duhd frqjxudwlrqv/ dqg wkh phdq dqg vwdqgdug ghyldwlrq ri
wkh vfdolqj h{srqhqwv zhuh rewdlqhg1
714 Vfdolqj h{srqhqw dv d ixqfwlrq ri glv0
wdqfh
Wkh vfdolqj h{srqhqw iru wkh qxpehu ri vshflhv fkdqjhv dv d
ixqfwlrq ri glvwdqfh iurp wkh frqwlqhqw1 Wkh wdexodwhg uhvxowv
duh dv iroorzv1
glvwdqfh  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Wkh uhvxowv duh looxvwudwhg judsklfdoo| lq wkh sorw ehorz1
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Vfdolqj h{srqhqw yhuvxv glvwdqfh
Qrwh wkdw wkhuh duh wzr prghv ri vdwxudwlrq lq wkh vlpx0
odwlrq1 Lq wkh fdvh ri h{wuhpho| orz ydoxhv ri glvwdqfh/ wkh
lq rz ri qhz dqwv lv vr vxevwdqwldo dv wr fdxvh wkh qxpehu ri
vshflhv rq hdfk lvodqg wr vdwxudwh dw wkh pd{lpxp qxpehu ri
vshflhv dydlodeoh1 Lq wkh h{wuhph ri kljk ydoxhv ri glvwdqfh/
wkh h{whuqdo shuwxuedwlrq lv vr vpdoo wkdw wkh lvodqgv fdq eh
frqvlghuhg wr eh lqghshqghqw ri wkh lq xhqfh ri wkh frqwlqhqw
rqfh wkh g|qdplfv vhwwoh rqwr wkh dwwudfwru ri wkh skdvh vsdfh1
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orj0orj sorw ri vfdolqj h{srqhqw yhuvxv glvwdqfh
Wkh srzhu odz uhjuhvvlrq iru wkh ; gdwd srlqwv zlwk glvwdqfhv
ehwzhhq 8 dqg ; jlyhv wkh iroorzlqj uhodwlrqvkls iru wkh vfdolqj
h{srqhqw dqg glvwdqfh/
  glvwdqfh3=3:99 +53,
Wkh u5 @ 3=;775 grhv vxjjhvw wkdw wkh srzhu odz uhodwlrq
ehwzhhq wkh vfdolqj h{srqhqw dqg glvwdqfh iurp wkh frqwlqhqw
lv d uhdvrqdeoh dssur{lpdwlrq1
8 Frqfoxvlrq
Wkh uhvxowv ri rxu vlpxodwlrq whqgv wr lqglfdwh wkdw wkh g|0
qdplfdo htxloleulxp ri lqwhudfwlqj dqw vrflhwlhv iroorzv d srzhu
odz uhodwlrq ehwzhhq wkh qxpehu ri vshflhv dqg wkh duhd ri wkh
lvodqg1 Wkh vfdolqj h{srqhqw lv ohvv wkdq xqlw|/ dqg ydulhv df0
fruglqj wr wkh srzhu odz/   glvwdqfh3=3:99/ iru prghudwh
ydoxhv ri glvwdqfh1
Wkh h{dfw irup ri wkh srzhu odz uhodwlrq ehwzhhq wkh vfdo0
lqj h{srqhqwv dqg wkh glvwdqfh lv olnho| wr ydu| ghshqglqj rq
wkh xvhu sdudphwhuv vshflhg iru wkh vlpxodwlrq1 Krzhyhu/
wkh txdolw| ri wkh srzhu odz uhjuhvvlrq grhv vxjjhvw wkdw iru
g|qdplfv zlwk txdolwdwlyho| vlplodu ehkdylrxu/ dq dqdorjrxv
srzhu odz uhodwlrqvkls lv olnho| wr dulvh iru glvwdqfhv zklfk gr
qrw uhvxow lq vdwxudwlrq1
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